Introduction
Growing Urbanization along with a consumer life style has created a mega crisis of urban solid waste management. India generates about 60 million tons of waste every year. Delhi, Mumbai, Chennai, Hyderabad, Bangalore and Kolkata account to around ten million tons of garbage. Domestic waste produced by household's accounts to most of the municipal waste. The problem in these cities is disposal of such large mass of solid waste daily and this poses a massive and expensive problem to the authorities [1] .
In a city like Bangalore, with an area of 800 square km and about 25 lakh households [2] generates around 3000-4000 t/d of Urban Solid Waste (USW) and a major constituent (72%) of which is organic waste. Around 55% of the total municipal waste generated is accounted for as domestic waste of which 71.5% is biodegradable [3] . Apartment complexes, villas and independent residential complexes are major contributors to organic and kitchen waste generated as Municipal Solid Waste (MSW).
In Bangalore alone, 44,000 residential units were launched in 2011, of which 38,700 fall into apartment category. The need for the hour is household / apartment complex waste management systems. These household / apartment waste management systems must cater to the issue of disposal as well as turning the waste to gold. [6] and should be viewed as part of LEED -EB guidelines. About 4.5-5 tons of organic waste has the capability to produce 90 kg of cooking gas that can generate around 320 units of a power a day. The gas produced can be utilized as cooking gas, in Combined Heat and Power (CHP) systems, vehicle fuel and to produce electricity [4] .
The main objective of our research is to target the biodegradable waste generated at households and to adhere to the rule of Reduce, Reuse and Recycle It is done by interlinking organic waste to waste compaction, biogas, and bio-manure to sustainable solutions for existing and newly built apartments which are decentralized in nature. Existing buildings are proposed to utilize the plumbing system with a slight tweak. The model is discussed in the later parts.
Zero Waste Management
Zero waste management indicates zero waste produced at source. For example, an apartment complex produces inorganic, organic waste, human waste etc. With proper and efficient in built systems, the organic waste such as kitchen and garden waste can be converted to manure with OWC (organic waste converters) or to cooking gas. Waste materials such as cardboard and paper can be given back to recycling units. Usage and replacement of plastic bags with eco-friendly bags target plastic pollution. This way every apartment or residential complex produces no waste to be collected.
Upgrading Existing Buildings/Apartments/Homes with Decentralized Waste Management Systems as Part of LEED -EB: Smart Homes and Green Buildings
LEED stands for Leadership in Energy and Environmental Design. LEED is transforming the way buildings and communities are designed, constructed, maintained and operated across the globe [11] . LEED certified buildings save capital and resources and have a positive impact on the health of occupants, while promoting renewable, clean energy. LEED is a green building certification program that recognizes best-in-class building strategies and practices. To receive LEED certification, building projects satisfy prerequisites and earn points to achieve different levels of certification [5] .
Energy Independence
By being energy independent, it implies the non-requirement and dependency on fossil fuels for import or in other words self-sufficient in energy sector. The required energy is developed and consumed within the nation thereby reducing costs incurred from import of energy forms such as oil and gas and hence increasing the economic growth.
Connect Biogas: A Smart Kitchen
Connect Biogas is a waste management system. A miniaturized compactor is placed below the sink platform. The compactor is connected to the plumbing of the apartment. Waste water from the sink is redirected in two directions, to the compactor and other to main plumbing. The compactor outlet is connected to the main plumbing. Organic waste as it is being generated can be put into the inlet of the compactor. The organic waste lands on a sharp sieve. Waste water from the sink e.g. while cleaning utensils is diverted to pass through the compactor. This makes the organic waste wet. Once the water is stopped, rotating the piston pushes the waste through the sharp sieve. This compacts the waste into a semi-solid form and joins the main plumbing which is connected to the biogas unit of the apartment. The waste is being utilized by the biogas unit. Figure 1 and Figure 2 , pictorially demonstrates the above. The gas produced by this unit can be centrally utilized by the flats in the apartment. These designs can be adopted as a Smart Kitchen technique. Table 1 briefs the scalability of the unit.
Plumbing of a flat in an apartment is a complex connection. The kitchen, bathroom and other utility outlets are linked together in the end and finally goes as one single pipe out of the flat, where it joins the main pipe which acts like a trunk collecting wastes from other flats in a similar manner. The main pipe is linked to the sewage unit. 
The Biogas Unit
The biogas unit follows a semi continuous reactor model as shown in Figure 2 . In this model, the kitchen waste through the plumbing from each house is continuously flowing into the system. In a semi continuous reactor model, the maximum growth rate is obtained constantly by controlling the feeding rate [6] . Other organic wastes such as garden wastes are added separately into the biogas tank prior to digestion. The flow rate is determined according to the size of the waste and digester.
Gas is a mixture of methane and carbon-di-oxide is tapped with appropriate valve operation. Gas can be used in biogas cook stoves (along with air), to power electric lamps and in engines as fuel. The slurry following the digestion process is treated further by drying, dewatering process so as to obtain a compact form of slurry that is provided to the residents or to the farmers as a source of manure. To prevent corrosion problems, it becomes inevitable to remove accumulated water periodically. The gas pipelines, fittings etc. must be monitored regularly. 
Business Plan
A total capital investment of INR 22,000-30,000 is required to be invested by residents (inclusive of installation of biogas unit, plumbing and compactor). Table 2 gives the business plan. 
Conclusion
Cities consume about 75% of the world's resources. It becomes inevitable to find means to pave way for self-sufficient cities or smart cities. A smart city is characterized by smart economy, mobility, environment, people, living, and governance. Only if all these elements are in balance a city can fulfil its request for sustainability and quality of life [7] . Incorporating the Smart Kitchen Concept is one of the ways to make way to smart city and self-sufficiency. Solid Waste Management requires the utmost priority. Solid waste management tending to zero waste is very important. This depends on LEED-EB and integrated bio gas plants / SWM need to be seen as part of the solution. A 100% green Building is one that integrates roof top solar power plants, rain water harvesting and solid waste management. At a present scenario, it becomes extremely indispensable to introduce decentralized waste management units.
